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DEPTH TO WATER AND CONFIGURATION OF THE WATER TABLE

GROUND WATER

EXPLANATION

Water-table contours
Show approximate altitude of water table. Based on water-level position
in wells and test holes and on free water surfaces as shown on 7.5 min-
ute topographic quadrangles. Contour interval 20 feet. Datum is mean

sea level

More than 200
Depth to water, in feet below land surface

Depth to water not shown in northeastern corner because topography has
not been mapped in detail comparable to remainder of county

117¢

® 1808

Test hole

95
1830

Observation well

Upper number is depth to water, in feet below land surface. A letter “c”
indicates that water level is assumed to coincide with depth at which
wall of test hole caved. Lower number is altitude of water table, in feet

above mean sea level

THE CONFIGURATION OF THE WATER TABLE IS SIMILAR
TO THE LAND-SURFACE TOPOGRAPHY AND IS RELATED
TO CONDITIONS OF RECHARGE AND DISCHARGE AND
THE CAPACITY OF THE SATURATED ROCKS TO TRANS-
MIT WATER LATERALLY.—The water table is highest beneath the
sand-dune area in the southwestern part of the county where the av-
erage rate of recharge from precipitation probably exceeds 5 inches
per year. Throughout most of the area south of the Elkhorn River
the water table slopes toward either the Elkhorn River Valley or to-
ward valleys of tributaries that enter the river from the south. Else-
where, it slopes southeastward toward the Boone County line.

The water table is next highest beneath the western part of the up-
land plain north of the Elkhorn River. From there the water table
slopes northward toward the Verdigre Creek drainage, northeastward
toward the Bazile Creek drainage, eastward toward the Willow Creek
drainage, and southeastward and southward toward the Elkhorn
River Valley. The point where the Verdigre Creek crosses the county
line s the ?8&\ point in the county. Here the topographic relief is
greatest and the transmissibility of the reservoir is lowest, caus-
ing the water table to be steeper im that gemeral vicinity than
elsewhere in the county.

Although the water table is at higher altitudes beneath the uplands,
it is also at greater depths. In the uplands in the extreme southern
part of the county and in the central part north of the Elkhorn River
are several small areas where the depth to water below land surface
exceeds 200 feet. Elsewhere, the depth to water is less, and in about
106,000 acres of the valley areas it is from 0 to 20 feet.

All the ground water draining into the valley areas plus the re-
charge from precipitation on the valley lands is lost from the ground-
water reservoir by transpiration of vegetation, direct evaporation
Srom a shallow water table, and seepage into stream channels and
lakes. During the growing season, evapotranspiration constitutes
the first, and usually the greatest, demand on ground water entering
the valleys. Ewvaporation from the many oxbow lakes in the Elkhorn
River Valley is included as ground-water discharge because the water
in the lakes is derived largely from ground-water seepage. Discharge
of ground water to streamflow is greatest when vegetation is dormant.
For the 2/-hour period, on March 28, 1967, about 20 acre-feet of ground
water discharged into the Elkhorn River between Ewing and Neligh
and an estimated 90 acre-feet was discharged into the river between
Neligh and Meadow Grove.

The rate at which ground water moves from the uplands to the
discharge areas depends upon the steepness of the slope of the water
table and the resistance of the rocks to the movement of water. In
most places the rate of movement under natural conditions is less
than 1 foot per day, or about 1 mule in 15 years. This very slow rate
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of ground-water movement, plus the fact the natural discharge from
the ground-water reservoir is, on the average, balanced by recharge to
it tnsures that the configuration of the water table and the amount of
water stored in the ground-water reservoir remains virtually the
same from year to year. Furthermore, the average annual additions
to and losses from the reservoir are each less than 0.5 percent of the
total water estimated to be continually in storage. Consequently, the
changes in the ratio of recharge, which is intermittent, to discharge,
which is continuous, result in very small water-table fluctuations
compared to the full thickness of the zone of saturation.

Pumping from wells affects water levels differently from place to
place. Pumping near permanent streams and lakes or in other areas
of natural discharge salvages discharge by reducing the amount of
water being lost to evapotranspiration and streams or, when alongside
permanent streams and lakes, by inducing water to seep back into the
reservoir and replace that which was pumped out. Consequently,
tmmediate reduction of natural discharge or the inducement of recharge
quickly stabilizes water-level changes caused by pumpage. On the
other hand development of large-scale pumpage some distance from
areas of natural discharge, such as on the uplands, could in time re-
sult in a considerable lowering of the water table. Water pumped
Jrom wells in upland areas generally is water that would not be nat-
wrally discharged for many decades or even centuries. The water
that is pumped is, for practical purposes, stored water. Development
of the ground-water supplies in the upland areas would result in de-
pletion of stored water and, therefore, would be accompanied by
lowered water levels. The physical and geometric properties of the
ground-water reservoir are such that, even with lowered water levels,
the water-table gradient would continue to slope away from the up-
lands toward the valleys, and that ground water, in addition to
being pumped, would continue to discharge slowly toward the valleys.
This being the case, practically no natural discharge could be sal-
vaged for an extremely long time, perhaps centuries, and water-level
positions could not stabilize but would continue to decline.

Ground water pumped to date in Antelope County has not appre-
clably altered the configuration of the water table or the amount of
water stored in the reservoir simply because total pumpage has been
so small compared to the size of the reservoir. Concern that an in-
crease 1n pumping would result in depletion of stored ground water
should be tempered by the realization that 99 percent of the total
would remain if1,000 irrigation wells each pumped 1 foot of water
Jor 40 acres each year for a period of 10 years. The wide lateral ex-
tent of saturated permeable rocks, combined with the extremely slow
rate of ground-water movement, provides ¢ vast natural reservoir and
tnsures against rapid, large-scale changes in water supplies.

EXPLANATION
300
250
Approximate saturated thickness lines of
Pliocene and Pleistocene deposits

Determined from test-hole data, configuration of water table, and configuration
of the buried surface of Cretaceous rocks. Interval 50 feet
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100,000 to 150,000
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1350 s e . T A I Y 150,000 to 200,000

More than 200,000

Estimated coefficient of transmissibility of Pliocene and Pleistocene
deposits, in gallons per day per foot

The estimated coefficient of transmissibility divided by 100 gives approx-
imate yield, in gallons per minute, of a properly developed well which
penetrates the entire saturated thickness of deposits

282
T.27 N. 800 284
®850
Test hole

Upper number is thickness of saturated Pliocene and Pleistocene deposits,
in feet. Lower number is estimated coefficient of tramsmissibility, in
hundreds of gallons per day per foot

®
Municipal well

| 338 ©
650 Irrigation well on register at the Nebraska Department of Water
Resources, January 1, 1966

©

Irrigation well used as observation well
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Observation well
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e THE SATURATED PLIOCENE AND PLEISTOCENE DEPOSITS

RANGE IN THICKNESS FROM LESS THAN 100 FEET TO
ABOUT 525 FEET AND THEIR COEFFICIENT OF TRANS-
MISSIBILITY RANGES FROM ABOUT 24,000 TO 205,000
GALLONS PER DAY PER FOOT. THE POTENTIAL FOR
DEVELOPMENT OF LARGE YIELDS FROM WELLS IS
GREATEST IN THE SOUTHERN PART OF THE COUNTY.—
The volume of saturated deposits in the county is estimated to be 186
262 million acre-feet. As these deposits differ widely in texture, they
1000 differ also in their capacity to store and transmit water to wells. If
their average coefficient of storage is assumed to be 0.20, the amount
of water stored in them is about 37 million acre-feet, a quantity
equivalent to the flow of the Elkhorn River at Neligh for a period of
175 years. About 27 million acre-feet of water is stored in the
Ogallala Formation and the remainder in the Pleistocene deposits.

The coefficient of tramsmaissibility is the product of the average
permeability and the thickness of the zome of saturation. As the
average permeability of the saturated Pleistocene deposits is greater
than that of sediments composing the Ogallala Formation, the coeffi-
cient of transmissibility, and hence the yield of wells, is greater where
the thickness of saturated Pleistocene deposits is greater. Conse-
quently, the area of highest transmissibility does not coincide with
the greatest total thickness of saturated rock but, instead, coincides
more nearly with the area where the thickness of saturated Pleisto-
cene deposits is the greatest.

The topography and soils of the upland in the south-central and
southeastern parts of the county are generally favorable for irriga-
tion, and this area is underlain by the thickest saturated Pleistocene
275 deposits. As the potential is for well yields from 1,500 to a little
650 more than 2,000 gpm (gallons per minute), additional irrigation wells

are likely to be drilled in this area. The topography of the upland

plain north of the Elkhorn River also is generally suitable for irriga-

tion but the sandy texture of the soil will necessitate special irrigation

practices. Wells yielding 500 to 1,350 gpm can be developed on this

plain, and the quantity of water available for pumping is large.

% ) Several tracts in the Elkhorn River valley are irrigated with water

m@% 7 Jrom wells, most of which yield less than 1,000 gpm. Each town

@7 i the valley pumps from wells to obtain water for its public supply
system.
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